TRACK LAYOUT AND CONSTRUCTION

with none exceeding 2 per cent, if possible, and with as close a
balance between "cuts" and "fills" as may be secured in order
that the haul for excavation and embankment may be a mini-
mum. While grades as high as 7 or 8 per cent, sometimes
exist on interurban roads, it will often be found that when the
first cost of the extra heavy car equipment and possibly the
station equipment necessary to climb these grades together with
the annual cost of extra power required are balanced against the
fixed charges on the extra cost of reducing the grade by means
of a deeper cut or a slight change of route, the latter policy would
have been the better of the two.

Before accurate estimates can be made or contracts let for
preparing the subgrade it will be necessary to learn something
more of the character of the subsoil. It will be assumed that
the general nature of the country and its geological formation
were carefully noted during the preliminary survey, since the
decision of the proper route depends largely upon such a study,
especially when a river is to.be pyalleled and possibly bridged
occasionally. It is now necessary, however, to have test borings
made as deep as the deepest proposed cut at intervals along the
line sufficiently frequent to obtain a good idea of the type of
excavation to be expected and the necessity of driving piles or
installing mattress concrete or timber in case of possible quick
sand. A contract can usually be placed for such borings with
their results either represented. to scale on a drawing for each
station or, better, by a glass tube filled to scale with the various
strata of subsoil found.

With this information at hand a series of cross sections at right
angles with the base line at stations 100 or 200 ft. apart, or
possibly less where the profile is very irregular, may be made and
the volume of excavation and embankment calculated. A list
of cut and fill expressed in cubic yards of each type of subsoil
from solid ledge to soft clay may then be made for each mile of
road and estimates readily calculated and contracts signed.
Typical sections of cuts and embankments will be found in Fig.
94, while estimates of their respective costs in the South will
be found at the end of the chapter. These latter values vary
greatly with local conditions and are usually based upon a
certain maximum length of haul between a cut and the corre-
sponding fill into which the excavated material may be deposited.

A certain area of so-called "free haul" is established which may

